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Abstract
It is well known that the various scattering mechanisms for charge and heat carriers in a solid are responsible for the complex electrical and thermal properties some of these properties are not fully understood the present thesis covers experimental investigations on semiconductors such as Bi2 Te3, Pb Te which are doped with paramagnetic impurities and their solid solution the aim is to study the scattering mechanisms of electrons and phonons and see how the parameters such as electrical conductivity thermal conductivity thermoelectric power and figure of merit vary with temperature and concentration when doped with paramagnetic impurities the thesis starts with an introductory survey of the band theory of solid and the classification of semiconductors an account of the various conductive is given in the second chapter a brief summary of the previous work on Bi 2Te3 PbTE and the solid solutions of Bi2Te3 and PbTe is given the third chapter contains the details of experimental techniques and the method of preparation of these semiconductors. in the next chapter the results and discussion of thermal conductivity electrical conductivity thermoelectric power and figure of merit on the following system are given the temperature range of study was 83oK to 300oK. 
type of majority system impurities carriers 1 n- type Bi 2 Te 3 Gd 2 n- type Bi 2 Te 3 Gd 3 n- type PbTe Mn 4 n- type PbTe Gd 5 p- type PbTe Mn 6 p- type PbTe Fe 7 p- type PbTe Excess Te 8 X-ray analysis of soild solutions of PbTe - Bi2Te3. 9 Thermoelectric properties of PbTe - Bi 2 Te 3 . 
results on n-type Bi 2 Te 3 . Revealed that at low concentration (0.01 atomic %) of the dopant high thermo power increased electronic conductivity and high value for the figure of merit have been observed at 80 o K these values are attributed to spin drag effects arising impurities for p-Type Bi 2 Te 3 .the results showed that the thermoelectric power change its sign at low temperature with the observance of resistance anomaly for the highly doped sample there was decrease in the thermal conductivity for the lower concentrations of cadolinium additions the resistance anomaly and decrease of the thermo power are attributed to trapping of holes by the gadolinium atoms measurement on n-type lead telluride with gadolinium doping revealed that at 82oK the resistance has increased for 0.01 atomic % gadolinium and the thermal conductivity increase for 0.06 atomic % gadolinium the effect of Gadolinium in general does not alter the thermoelectric properties n- type lead telluride was doped with manganese with a view to observe how a transitional metal impurity behaves in comparison with rare earth metal impurity n-type PbTe was found to be very sensitive to the manganese additions and the thermoelectric power was drastically affected the measurements were carried out on iron doped p-type PbTe becomes n-type but with further increase of concentration change over to p- type the resistance variation with temperature reveals that the Pb Te doped with low concentrations of iron showed the absence of anomalous behavior results are similar as in the pure case lead telluride soped with manganese showed n-type behavior with a large reduction in the thermoelectric power and thermal conductivity p- type PbTe doped with various concentration of excess tellurium were studied in order to observe as to how a neutral impurity behaves in comparison with magnetic impurities the measurements were extended to the study of the solid solution of PbTe-Bi 2 Te 3 . the X ray power pattern of the series of a solid solution from 100% PbTe to 10% Bi 2 Te 3 showed that there is a limited solubility 10mole % Bi 2 Te 3 goes into solid solution on the PbTe rich side and upto 25 mole 5 PbTe on Bi 2 Te 3 rich side the studies of thermoelectric properties of these solid solutions were carried out At 82oK large reduction in the value of thermal conductivity was found the resistance variation with temperature reveled the effect of solid solution alloying and the onset of degeneracy which was further confirmed form the thermoelectric power measurements the theories have been modified and extended wherever necessary and the results explained. 


